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line on the surface of the work, wherein a pulse laser beam (L) 
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of the work (1), and a modified area is formed inside the work 
(1) along the predetermined cut line (5) by moving the con- 
densed point (P) along the predetermined cut line (5), whereby 
the work ( 1 ) can be cut with a rather small force by cracking the 
work(l) along the predetermined cut line (5) starting from the 
modified area and, because the pulse laser beam (L) radiated 
is not almost absorbed onto the surface (3) of the work (1), the 
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-3oTPb£damx*y M@©i©if&ift*u dijf^tifcfiEai^a^bTv^s 

15 o i-oTs 1^— tfJPX^g{3A^^^fc^«©^^^^«^TJFM^ti^g5t 
20 #rtV—®&1fil x 1 0 8 (W/cm2) J^±iC^5id{-^;i/Xl/-if^§^-r 

(D^c^t^fg^ Jpxm#)©«^^ >fcm^xjvvx\s—vyt 
1f ^£SPX*f» tfi^f sci (bfcick iPxmtJ© « 1 o ©&K* # y 
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<&§ct^ KWjffliTj ^ wzjvvx v-v%<omft&owm&mme. 

o fto-^ SDx^»©a»JP^^{3Jic^^bTCl©gEg|^«5c:i:^cJ:t)^ in 
x^fe^fcj5SCfc1»WfJpx3&SHr|gi:fits 0 &;fe\ ^Vb^ l/-if^©*^©^ 

U SPXmt^^gI^LT^;^X^-+) , ^©^^^^I!f^-l^:T^fe c kV^U 

h^m-c. i/-ifipxtu^D^agfe^^^ hP^©ra£*n3£2:#T- 
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(W/cm2) ^tete&XoizAfrzu-yftzmfttZMft^&b, Mft^mz 

&z\£iz£t)^ m^nm-rnvnu iz i -DGomnz * y y mzmzti, m^nma 
(D^mzm^^t>^i?-D^m^^4 ytz^^xm^^mMmz^m^^ 
x, m3kJvi'X<Dwixis-*?ft*mj:MMmzmM?%ztiz£i)^ wm^fe 
io 7^f >£®^Tm^nm^®ftmzm.$k(D&mxtfy h&mmzti, xtiztitc 
m®%k(D*%££m&®*%istiz&^xm\)&5fcmx#v vmo^m^m 

^mmizfaz u-viuj:mmiz^tn^ ^^xu—^wm^MLmmwucD^i 

toitzztizx*), z®&miz^x®mx%%*%$®nm*m j $>tz£&ns 

o # v \- rno&M £*n z z. t ffix # % o 
20 z.tiz><D]s—*ftoJzmmiz&^x, u-vmj:mmz£V)B!$$tiz>?kKxx 

$£*i§a§fc©3m;2*y h M»^Sfc 

25 ^ 0 ztuz&ti^ B&zn&imv&mxxy k ^^mMmz^xv 
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if^©JI^©t-^^7-|&Jft*«l X 1 0 8 (W/cm2) U±lZt£Z>£otz/i)l 

Wxtfv hP^©BMH©^t^©A^/^S^V^Ts l$D^5gfcSx*> hP^Mt 

X \ ^ s o JiMM^m&mim JIM: £ i D ft* 2 nfc JBSflR©^ § $ i: fc 
§ «fc -5 fc l/— !f jfeSifr 6 mM^ti§/ Vl/ ^ if D jg LTOIfc©* t £ * 
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i/~if ytmt. is-yftmfr & ttj*r * titzjvm \s-v%®m%&<D 

^;w-Wlx l o 8 (w/cm2) w±fc&3«fc5fcyw*i/-if#&|fcte-r 

kfc£»K Jnxttfcfcofcffifc: lo©afcK*#y Stu Jnx^ft*©^ 

aft^;^^o/v^^l/-^f«*Mx^gi^»^c:fiM^•r*^:i:fc«kD^ wmtt^j 
>t?&oTMx^»0Mt^cDSiM^#.«y WM£*u I^D-^dgfeS^ 
#y bP^©»©*^2©;Uj«^T^ »D£-5aicH;*#y hlHOffili*c 

*o^tf^*«W«36ft«Jf^Si: N fcfif*., iKI»fSli»£illf|ti: 

*i6Mt:#su-if»nxgafc < tn^ Pb-£dam**> hP^©^©*;* 
^ gftt^Sfc: «fc a i/— if #olbto&®ffl#tt:£»JKft0*g * £MJ? lt 
& S «k 5 £ a; VI/* l/-1f)l5©lM©l»IM©*^ * 

»bwa 0 .tots WD^asac^^y MBofiEKtsmao^s^fc-rsc 

27 



Copied from 10515267 on 11/14/2006 



WO 02/22301 



^T/JPOl/07954 



■?y£(DMy£&<DV:-?^V-®mft l xlO 8 (W/cm2) M±lZte%>&?lZJVV 

20 -if^©^ s & wi«©*££ tmm^iz &%>Aj]/x \s-y%(Dmih&<Dm 

tzi'-*? ftM*> mm z tis > u-if ^©^ d s vmm<D*gz zmw t 
25 £ & § £ a iz&m^m £ £ § ; i/ -if ^©*^^©ffi^»Mft©^ t £ 
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§o ^x, mv&o&wxtfv h?$(D^%mM(D*%ziz?%z£tisx^% 

tZZ.£bXi*Z>o £*ifc.«fc*ifck m*)&5®.Wx#y hBg©Sgg|©*££©A 

^izM^xu-mu^m^mif-^^^m^, u-n^mizm&mtmttm 
ins ^ ©«a^fc-& s^h^^^o 

x*> viz£t)&mmuftMfeztiz>o Q§:KM^±^JPxM»©m{3j3v^T^ 
7 y ?&m&Ltcm®xfoz ? ? y#w& m^n^o^mz^xmrnrnm 
Lrcmmx^^mmmmmmRmu^MM^(D\Hmz^xm^^ihLtzm 

±m<Dt^x(D*mMizmz>u--y > to^mmiz&ti^ m^-^o^w^^ h 
fi©K4»^§0^ ^mmm^mm^^^ >ti&^«t:ML 
frt}mmmzftmistzt)-tz>z.t&x%2>o ®.MmM*mMmzmj&~rz>bs m 
mm til t & v ^w&b&^x t b tz.^nma(omm t 

bTV^^fcV^©-e. W^^^ >©@mi±2feS@^©?^&Wb-tV^S 0 

(5) ^mwizmziy-ytoJ^mts i/-«©^^^jnxM»©M 
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5 MTr-£X;|S£ii;t^ £££$^*:-rSo 

&WAm&tte2>mpJTltm j P?Z£&T:%2> 0 fct, #PX*rii$5©flL 

W-ftSE# 1 x 1 0 8 (W/cm 2 ) W±tf»-3T^;i/^(B*« 1 >"s 
20 &T©»T\ i/-if^©^^^iPxM^©^t^rfcti-TjpxM»fci/ 
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i>&Z>U #©JiCB©:ifl§r$&5o 

^TjP<fr©^#©teg£ D AlfiStltmiiS^ISIMLt^ #px*fi> 
*^B^t^s l/— 9-*inx^^titiii, b— !f5te©*^^*ipx^»©^^ 

cttiif. ^K^^ipxmti©^^^*©^^^^*®^^^^^^,, £o 
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is -if Jnx£& iz «fc ftfcBS&sfs © «fc v ^Sf^RTIB t ft £ 0 

^7^^di»0AW (0O*fcfSfciii) XVttlqJf (^J^M®) 
■> $ tiT v n s «^ m^ 1 5*7 w x ^©fi« £ * 3 £ & < rIIM i: ft 

t^oTinx^®©«t^?i®iRtJ;SKK^^fife-rsmix^i:, 

5i^-if^©*^fig^S^§ffig{3ipx^ti©rafc^fc»^TiPx^^(c 
i/ -if ^£ii*f -r s c £ t j; d x Anx;ft»®tffi©«^e7 >r > fct&o tinx 

*»9ifc«ai/— tffinx^»K: < kfi« N inittfc4&©iaj»rWfcr3 t^^-rs 

32 



Copied from 10515267 on 11/14/2006 



WO 02/22301 



:T/JP01/07954 



W±M Ufc#f§0J3MS l/-^PX#&Ui^T©M#&So 
7-WlxlO 8 (W/cm2) jzLtTZtovXJVVZmifil/LLBiikTb-r&Zb 

t: «fc d s t^nnmvnnw? ^^mm^tsmm^mmmt^ z t &t» § 

£ nfc«k D flnxftfttt© rtflSfc: WtifcS ft 3 o 3fig& 

ft&©m#^§S£»-r s o 

7-»lxl0 8 (W/cm2) tt±-t-&oT^;i/Xtfg# l^Tfct^Ci: 
iPxmtlCftSUti^WS^^^tfOT^^SJ^-rs £ £ *T? § 
So £ftfc«kftKx ^x^4»ort^^?»jRfc:J:oT^mWfcJn**^S 
o i©SP^^«kD5PX^t/©TO{3^MS^»^^nSo c©jgBWffla 

V-%mftlx 1 0 8 (W/cm2) ^^fe^T^^iH^lnsmTil-rSC^lC 

M*ipxM»©rtgi5(3®^^-B-st, ^ft?(!^fc«fc£:£*;i>¥-*^x* 
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®*»6rtaj*T?©ffi«i:u c©Eg^^px^»{3 / TO^n^i/-if^(c^r-r 
^iinxM^osW-ci^l-^^tfciiD, jS^[pi(3i5{tsinxm%(Dffi^ 
^i&ft0^-^^M#t-§«ffx@^ N ipx^f^fcw^^^ Vftom 
^^AWMfc{4g^^S©t^S^JS^I^{3^itSSnx^»©^©TOW 
HM©^-* *^#-T §m©«#xs^ ^©TO^Kfi©^-^ cat^ 

Tipxmti^jp^fsi^ffi^^t^s&^^^^sjxgi;, fem^mt, mnm 

n fc* a flpx#ii^©*g*ri»ifrs i:jpx^» t^*f £ tia i/ -if ^ fc^r 
t-^inxmti©«*t©^A s A*r®^e>i/-if^©*^^T*©»^^i) 

o X-dX, AM^^JPX^t/©rtS|5^T0»^ N ±fB®WTl^-rsci: 

*mmz&z> i/-if*pxgg(± s jvixm-fr 1 ^s^t©;^* l^-if^ta 
trtv-^&tfi x i o 8 (w/ cm 2) ^±t^sj;at^;i/^i/-if^^»^-r 

SH^g!^ flPX#»©«^^ >t^oT^#|g{3 J; to 
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■mj^mnom^r^w-r % c t «t d f# e> iifcuwinor-^ £tBf«-r 

ft£ffilfr£ l^-if^M^s £tfJf*£ftfc^;K* l/-1f^©»^ 

ot-^y-Wlxio 8 (W/cm2) ^t^^ck^t/Vi/Xlx-if^^ 

£7^f>ti&9t/^ b-if^©*^^ffi^»aj$^^^i&^t, £ 

^&m-&mn*m&$i£ %> ^ tom^ u— tf^px^ ipx^t?©^^^ 
inx^»©jp^iqj s^w* v-*?%(Dm%&(D$LW* mm bfe i/— tf 
jax^qru^^^o 

EI l tt#££H5J&fl8fc#a i/-ifspx^t iot lz-ifipx^ciax^^/© 
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la 5»H3 fc^tiinx»«!feov-vi»t?&-3ft»fffiia-c&*o 

0 6 tt*&fflffl£ABfc:ffi S I/— «X3&» t «fc o TM^ttfcJDXMtl©?! 

0 8 tt*£iffl£ABfc:ffi3 1/-1J&lX#i£©l6 1 XSt*W-S.iHX^ft4&©»fM 

m i o \±*mmm\z.$h% v—vm^Vkom 3 x®fc^H-ajnx«*»©»f 

BI 1 1 l±Wlt^5 i/-ifjnx#i&©£ 4 xgfc^tts jnx»fi»©»f 

0 1 3 tt*H»Slfc:«s lz-ifinx^fc^tt 5 u-if ^©SfiJ: ^ y 3 > 
m 1 4 tt*%fi(fi^ft©£ lfllfcfl* I/— ifJnx^SfcffiffiT t § l/— if»ix£ 

ff©mBS«^0^fe^)o 

EI 1 5fi*»0| lfllfcfi* Iz-ifSPX^^M-rSfe^C^D-^ 
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in 1 6&*mmm<Dmiwizkz u-n^mzx Dmm^mw^-> 

5 sis i±\y-^m^ummt^mm^m(Dm imzmztikau-irmz. 
m i 9 ii$»i©i 2 wz&wt, ^^\>>- h fcumztitzwmomm 

02 0 te*m&BM®m 2 fllfcfcv^ t> x; v>- h tbfcTO©£ES 
10 i!l?e7x^£^«l«m0T'&5o 

EI 2 1 2iCi5 Wi^^t5fe»07 p-^- 

EI 2 2(i*H»^©^2^J^SW^fcJ:D l/-^ft#M£ftTVo 

15 EI 2 3 ««?f^cD^ 2^J«S«]if^{3j: D 

EI 2 4 &0 2 3^^1-^ji'l4^©XXIV-XXrV^{C?&^fcifffiiaT*afeS 

EI 2 5 Ji0 2 3 t^«Mffi#^©XXV-XXV^^^fcifM0T^?.o 
20 0 2 6 fcfcil«©l£lM££;§ < LtcWi&fc&ttzm 2 3 fc^^®^** 

©xxv-xxv^c^^ tz m m m-c & %> 0 

tt^©xxv-xxvMt?&o tzmmmn & % „ 

028 &*mmm®m 20yt«5 «£&©i§ i x^^-teehis^ ^ 

25 ^©$rM0-£&§ o 

029 j±*nfl6BJH08 2 0Ofc«a«j»r;frS£©S£ 2 xg&^-rHs**^ i/\ 
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030 ttLxmtmmom 2 wm^mm^om 3 xm%m*&nmtt * a 

^©«0T*&3 O 

0 3 1 ittrnmrnmom 2^jm§wg£!)i 4 xg&^?-jE«5fr?e? m 

^©©r®0T*££ o 

ei 3 2 tt*nasjg«i0^ 2 ^jtisM^©! 5 is^-rEs^^ x ^ 
^©®r®0-e&3 o 

0 3 3 ttSBHifrfe©; b-1f £ £ £ D y 
tfimmg tifc-f- > 7>©¥M©^H £3i t 0T* & 3 o 
0 3 4 &Rfii^0A;i/X b-TO^MWi) ^ fcfc «fc D t £ ^ y *fltj«# 

03 5 {±12 3 3fc^^>r;i/©XXXV-XXXVJBlK:*&-3&WBiBI-ca&So 

0 3 6 {±03 4fc^f -9->r;i/©xxxvi-xxxvi^raofc®fM0-??a5So 

0 3 7 J±«»S§©fi§ 3 #J fcfil S 1/ - ifjDX*^ ia^7^ f^^ffc 

^tifcJnxm^©™ : ?^^^>raofegi5^©¥®0T-s>So 

0 3 8 J±i£lgt fc fc S I, -V SDX^^fc J; D * 5 y * tUttiaxj&SL 

03 9 &*%6&£160$ 3 3*f F3fiift£ bfc I/— if %h*ti iz «k & flM 

04 0 ittMcl 30flfcfiis b— tfinx^g©tliB&«^0T»$)So 

04 i&*m^M<Dm3M£.&zttFimmm®tt$Ltiz i/4iiw 

$0T&£ O 

042 texmmftmom 3 ey&ffis 9 0 0 mum^m^^M 1 / 2 $ g£ 

04 3 J±#^Jfe7$B©£ 3 fljfcft 3 I/— tfftlX^*Bi9i1- a fctf>© 7D-^ 
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H4 A\t*nn%tm<Dmzm\mz>\y-viMttmz& nmnm%^mt^v 

-If *fe#JBIt £ tife U n > :n ^ ® ^MET: & S o 
5 EI 4 6 l±EI 4 4 fc^ iTS^ U n x^«MS7F21i0Sg 3 #Jfc« V-lfflDI 

So 

EI4 7&EI4 5 {3^-r^U3>r>x/Nt*|U£jr^©^3^I{3^S^— tfiPX 
10 So 

4 8 &#i£»ii©fg 4 mimz \y-vmj:mm(Dmmmmm^^o 

M 4 9 \±m 4 4 £^1-> U n >>> ^/Nfc^HJte^©^ 4W;:^S ifjpi 

So 

15 EI 5 0 i±«»^©m 5 l/-if^PX^^MV>T ^ 7 v ^ v h 

in 5 1 i±ei5 o \z7rstmm^^^ >±<Du-Luzfevx®mbtzmmm-c& 

So 

EI 5 2i±0 5 0C^-r-©»fM7^>i:itS-rSLn-Lnt^oTTObfc»f 
20 BEItr&So 

ei 5 3{iia5 o ^?wm^fe?j>£m&t&iHi-umzfe^TtymLtz 

»rffi0T'&So 

El 5 4 {±0 5 0 IZTTsi-Wmtt?-! >bm&t%LTV-Lmzm^X®MLfrM 
25 EI 5 5i±EI5 0 ^^ti0iMtl§«li^7^ >t?&oTMbfc¥Ilf 

&So 
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1215 6l±*mMftm®m5Mlz&&]s-nj:l3&%m^T? : 7yf7Z-#y h 

So 

EI 5 7 i±M 5 6 fc^tiDXM^I^«fS7^ VfcT&oT"©®? LfcTOElT' 
5 &3o 

0 5 8 ra^© is uB.(om%m \s > x *m v ^ t ; i> -v wm^mm® 
ei 5 9 &ia 5 8 fcss-r l^-if *witi: «fc &&%&WL®Lifimm"ej&m$iMt* 

zrvtT&v h^tfinx^t;orai2lT-$.§o 

0 6 2 fcfcEl 5 8 fc^f^Ji ?3 'Jn^^^>7-©/1;VX lx— 1f3te&^fc*£©ftl 
15 XM»©raST-$)§o 

® 6 3 l±m 6 2 tc^fl/— !f3te©fia»fc *.Z&HtfrmL1fiMm51&f&Ztlit9 

5 y ? x * y h *$tfjpxs«ft»0»fMia"e s o 

EI 6 4 (±0 6 0 fc^-r^Ji D Vviy-o;i;i/^ i/-if^^MV^fc^©*p 
20 EI 6 5&EI6 4fc^t"l^-1f3fc©R^fc«tS#^IRJRA J MB-e^*nfc^ 

EI 6 6&0 5 7k:^-rW^7-r>^itS-r§LXVI-LXVI{3?&oTTOb 

fc»fffiia-e**. 

ei 6 7 i±^mmmm®m smizm u-vm^mwomv&nmmx'&Zo 
25 068 it-^mmmom 5 #j t« § u -ma^mm tit*, h tiz±w&mto® 
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nw^i Bits* - yjvomom *7fs? mr & § 0 
5 0 7i \$*mmm®n 5 m^^» iz-ifflpx^go^MW t^a *is*a 

10 07 4\z¥-2>^*xn>y&mmzftTuzm&<DMftmi'>xiz&2>v~ 
m 7 5 &#|IWfig0!g 7 i/-ifinx^gom^0T$) s o 

El 7 6 im&m Q AW£:ftT^&VYl£©|lftffl V >X\Z £S U—*?ft(DM 
15 0 7 7{±»^f3^ffiS^tlTV^S^©^ffll/>X(3 c fc§l/— tf^©^ 

0 7 9 ittllll© I/— if JnxM©^Wcll;L £nS£M«$©tife© 

20 ^J©/Dy^|-e^§o 

080 \±if.mmm(D u— v iM^mAomm^mx. n s±««© £ 

M©$J © 7 D y £ 0T* & 3 o 

0 8 1 \±*mmm<Dm 8 wc&s tfipx&c: & vt^y ?mm&Mi$,zti 

fe*PX^»©WM^^>C?&^fcg|5^©-^J©™0T*$.So 

25 082 \±*.mffiftm<Dm 8 ^jcis i^-if jpxt ^v^v zmmmmz n 
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ei 8 5 &#^»n©fg smizfaz v-mu^m(D±mm^(D-m<D~^ 
0 8 7 it^mmmmom smiz&z v~^m^.mw(D±mmu(D^ % m© 

#J©^#£^-r7D «y ^grr&So 

08 8 i£#»7l#i©Sg 8 U-ifiPX^g©^^J«©^ £ fcffe© 

M©-$#£^T:/ny^0t*;fc£o 

0 8 9 l±*nMBM<DM 9 lx— iFiPX^fc^vcirax^tJ© W 
fc* 7 y ^^»fi£^^ifeiJPX^»©-^J©^0T$.So 

0 9 0 i±0 8 9 ^ 7 y £>Mtffc * 7 y * #Jf2f££ ftfciDXfcttfe 

0 9 1 tt*£3IBI£ffi©ft 90iJt#S l/-ifiPX^&^v^TSPxmtf©rtgP 

fc* 7 y ^^^M^tifcjpx^r»©ft6©^J©f4^0l?$)^. o 

092 ww©i9{ajK:i^ is-mnT.jj&zm^-cto^Mm.®®ft& 

W7S» *S*S#J&fSS tlfcSPXmtl© $ £f&0#J©£4ffi-£& £ o 

0 9 3 ^©«^*siPXM^tl©SMfctta bT V^ttJRfcijVrBlT? 

0 9 4{il/-1f^©*M^ipxM^tl0M^4abT^§ra*^1-0T 
0 9 5 {i*HSfe7B^©^ 9^J«§ 1/— !fftIX*ttftBiBI3-r«fc»07D-?- 
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m9 6&*mmmomi ow£&zi'-imtt&*m^xmj:M&to<Dte 

m 9 9 \m 9 8 C^tJDlMH0WIiT$.§„ 



mU(D^ > h' ¥ ^ y ^E G £ D * ft^O :&* ;i/^-h v #/J* 3 v <» M#fi<j 
fcaWfc&So iot, W»tClRlRA«^l:*^aaiv>BQ7!*5o upu ft 
?65Wei P-ifftO^S^^{c:^^<-r^i:nliv>EG©^4 : (n= 
2, 3, 4, • • TfttftfcRJRifcSDSo £03£ft£#}frf iRiRfc^ 

do lx-ifft©^Jg(ib— tf#©|l3toa<Dfc:— ft£ ( 
W/cm2) 7-ft£#l X 1 0 8 (W/cm2) U±(Dgflr' 

«kD#»&*i3o tfcx £ffi&<D:»^ lx— !fft©^jaiil/-ifft©*M©m 
(W/cm») t^SSo 

0 1 -HI 6 £ffl^TaftH-r£o 0 1 liU-Vm^om^M^m 1 ©¥MHlT!£ 
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»k H2ttiaifc^"rJnx*rfejRii0n-ni»ic:?&ofcWfBffElT?ftD> msi±v 
-1fiJpx^©Jnx^t/ 1 <D¥M0Ta5 EI 4 {±0 3 fcsStHnxft&ifc 1 o 
IV-rmt:?&ofeWfffiiaTf * t) x 0 5 {±0 3 fc^rtx^tl 1 ov-vsgtia- 

5 0 1 2 twt"i"5 fc> moLMM^} 1 ©gl® 3 tOTtf^^ > 5 

10 1/— !fJfcL4taj»f^5>f >5k:?&-3T (f fc;bfc&9JA#|&fcJ&oT) ffl*t 

-^iO, H3-ia5fcw-rJ:5fcaS[!Pt««7A«tD»rM5>f>5fc:?&oT2lP 
x^ft«'ioi*iiJt©*3Bfiii*tiSo *IS«JBfc«ai/-iftox;fr&8\ inx 

15 7 &ffM-f so-m&^o m^nm.® 1 1 i/-if^L^s?i^-B-jpxM» 1 © 
m^nma 1 ©wt&^t, tm^nm.^ 1 j±* 

20 ©e^feipm*©^ E6(3^tck9i3jt^^$^^i?inxM»l*W 

tsi^-cta.' .tot, Jax^teioOTafc^sfttOft*^*** 

2. i: & < Jnxfcffcto 1 ©to If^Wii: & § o 
3&*n a^««*jSjfti:LfcftiX3*tft«i0iai(§rJ± N &©xM0##;l6*i5o 

— ofis afcJR«t*J&&jfc^ ^x?«fc«IfcA»W«iiA3&«9JJn*ti*CkfcJ:Dx & 
25 itfi(«*iejSfcbTiinx^ft«j*s|ijtu ratWW^ti^^rt^^o £ 

mt, ^j^.«inx^fe%©jp»^A^v>®^0^a»fT?*5o A2Hft&*#iWp£ 
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hZt&s Witts *nx^^©W^^^>»oTiPX^»fcftTO* 

s-frfcD-rscfc-c&So #©— -d\± s &mm 
(i) - (3) #<&3o 

\y— y%*m^Mma m^it^^^uTaOaHp^^^Brnm) ©rat 

iM*^tT^ *#j&fc:fettS*!H8ft#l x 10 B (W/cm*) W±"C<PO 

x*r»© ft® izmvtfr&mmz *u • c ft £ * & jpxmt/©^^ 

ft *o «#3fift®±IKffli:LT^ miflx 1 0 12 (W/cm2) 
Tr&So /W;MH&0!l;*.«lns~2 0 0ns#«F3;LMo &:fc\ £}fr?lRiKfc«k 
W7^||0im ^4 5 0I/-if»XW^H^* (19 9 

8^. 12£) ©112 3H~JI2 8Jf© r SI^l^-if-^«^J;§^^^Ste 
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*mw%\z, Kmm£#7y9®*gi!£®mb*mitk£\)#ibit 0 mm 

(A) DDXM«:^l/y^^^7^ (JP£ 7 0 0 #m) 

(B) l/-if 

3£M : ^^V-if®jgNd:YAGlx-1f 
$S : 1 0 6 4nm 

b«IS : 3. 14xl0- 8 cm 2 
: QX-T y^/WX 
: 1 0 0kHz 
: 3 0ns 

lz-if^p^M : TEMoo 
fSftifctt : I« 

(c) m%mvyx 

CD) to^^*s«g^tl§«g^0^i&ji^ : 1 0 Omm/# 

iz-if^S/^TEMoo^fi, Mtt^<l/-^(Z)M^« 

£ ttezu ©*§2 ~?&2>o 7^7*®%k%^tT-$\±m.%mvyx (c 

) O^lOO^ mum. (NA) #0. 80©*§^T*&3o 7=77* 
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©&^T*^^-#&*ftMl/>X (C) 0te*#5O^ HPS (NA) #0 
. 5 5 0S^$« O tr-^yW-^Jg^l 0 11 (W/cm2) Sjgfr^iDlSftfc 

»©«©^£^X£Jco^Tl3 8~EIl l^MV^T^-TSo EI 8 l^fj; 

10 t^-TJ;afc^^^^M9S^fcbT^^^^^^^{;^*U EllOfc:^ 
t«t^^7^ ^nx^r» .1 ©it® 3 2 l U 0 1 1 £ £ 

o izmz-nm.® rutins ^ t «fc d m~-r.MM.rn i jnx*tfc%© 
15 (2)$iW«»^r 

^btt, H^fc*W-*«H3fiftA« 1 x 1 0 8 (W/cm2) ^±Tfro;Vl/X 
Btf 1 //sWT©^T-^W-r§ 0 £ftfc«J: bJpx^ftftortfiptt^^iRjRt: 
«koTS^f«fcfti^tu5o -©M^ckDinxM^tioM^MMMM;?) 5 
20 Mtf&tiZo ^Wili J:li-Iiitl@fb UcM »TO^©«S 

w»&M<bt-5M*©^©9t»^^<^^v^^n^-o^m■rsc 
m&m®mmizmbLtzmM£^o ztbT-zzo 
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3o to^ttmm&*/V3>^^M&<Dm&. mfflm&mtmz.K&mmi' v 

3>HJgT»So &:fe\ m#^jet©±PM£bT&, ^JiKlxlO 12 ( 
W/cm2) T'^So ;V1/Xtil±«i;f lns~2 0 OnstffcFSU^o 

(A) iDX*f» : 5/ U 3 > £ x/\ (Jp£ 3 5 0 ^m, ftg 4 >f 

(B) If 

: >tmft \y -If fifcgNd:YAG 1/ - if 
M : 1 0 6 4nm 

1/— if#**y Hit: 3. 14xl0- 8 cm 2 

U*)MLm%LWL: 1 0 0 kHz 

: 3 0ns 
mt> : 2 0 /zJ/OVl^ 
V—ifftSSI : TEMoo 
^#14 : if «ft 

(C) n^i^x 

fg^ : 5 Ofg 
NA : 0 . 5 5 

u— \??t$imztt-?z>Mmm 6 o^— 1> h 
(d) tuoLMMwmm^Mmm^wmmm 1 o omm/» 
El 1 2 j4±fBa^-e © 1/ -if anx t «t d « * ftfc ^ <; 3 > £ ^©-gp 

©*#£f£l 0 0 < um*ljgT*$>3o 
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mm^*^ bT ^ 3 o ^> u =1 >sM®mfrt& 5 0 //m N 1 0 0 /z m> 2 0 0 u 

m, 5 0 0/zm, 1 0 0 0 JULm(D^^-D^X±.WM^m\^tzo 
mZ.\Z, Nd:YAGl/-if©^fit!^§ 1 0 6 4nmiC;fel^ U ^ >&(£© 

3i-rSdi:^^2.o 01 2fc^-r^U3>^:n;N 1 1©J|l£&3 5 0//mfS 

1 7 5/zm©g|$#tB£&£ft£o £ ©^©^WJl JP£ 2 0 0 ^m© 

i 1 © WTPMt^n a ©&«*>-?& ^ ii^A,£#>t;®«o £©££&, ^> 

U3>e7^;M 1©|W£^— *fft»iR£ftTs iWI»>'Jn>^i 

6* (2 00 0^4^) ©^7 2H~II7 3K© r^zi#yVl/^ l/-- ^{i 
^©IO^^U3><>^^©SMi:«®ti!j^-r^^i:tJ:bs 
5o ^MiS»^^^U3>e7^7\©^M^OT(3lO^S^t^-r 

^©M^&iyn^fii-^^s«»^s@<b^§TO©^^siim 
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(3) HWffiPiftSI©^ 
&tt%mm&g.ftlx 1 0 8 (W/cm2) &±X*fr^/VlZm&lns}tkT<Dgkt*-Z 

tiTS»«^^fig^ti^o mjMS©±Pgfii£ VTlt, Mz.lt 1 x 1 0 
12 (W/cm2) -?&3 0 /VI/XlWJiKlnsWfib<^ lpsJWT#££ 

^mu^m^m^.m a 9 9 7^. 1 13) <omi 0 5j?~sgi 1 

^MffiT-tsix— tfflnxgg 1 0 0 ©»»»?: i/-ifinx^g 1 0 
ob\ if^L^^-r§v— vytmi 0 1 ^ v— tf^L©ttj^^vi/x*g 
iwsfefet u-if« 1 0 1 zmm-tz ix-if^w« 102^, b 

-if^L©MM«S^ft^ol/-1f^L©^fft©|qIt^9 0° g?;l§<fc?}zie 
tt£ftfc^f *nKy^7-l 0 3 ^V^D-f 0 3-CS^ 

\s-v%h*m%?2>mitm i/vxiost, 1/ >x 1 0 5 

1 0 7 *xm*fate&W}$it2>tz®(DXmx^-V l 0 9 MW£ 1 0 7£X 
ffi*|p]tIfiS1-?)Ytt*(p]fc^i&^-y:Sfefe©Y|fiX^-^l 1 lh, «a^i 
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0 7*X$&RV ( Ymi3fafcM&?%zmJ:fate&M$&%tz®®zmz^-Vl 1 
3^, Zh^^-OOZ^-Vl 0 9,1 1 1,1 1 3(D&M*fflffl-r&X^-i;®} 

mfimtto^ttm.®) i ommz ^a^f 3#[bj&©t\ m^nmrn i txm 

X(Y)i^r-^10 9 (111) t<i»3X(Y)tt^fpJ^ij^^^^^tJ:DfT 
Oo X(Y)i^r-^ 10 9 (111) #|^^l§!©-#l£&&o 
lx-1f«l 0 l^Vl/^lx-^^^-r^NdrYAGlz-ifT'^So 1/— tf 
1 0 1 £/§^§;i£;#-e££l/— tP£ LTx i©ffe N Nd:YV0 4 l/-if-^ 

Nd;YLF 1/ -if ^>-9-7T-YTi^-if^$>5o ^ mm^mmmmmm 

*Bm-rzm^ Nd^YAG V — "9% Nd:YV0 4 U— tf\ Nd:YLFl/-^£M^3© 
&©#»£& So 

*k b-if^©*^»xM»©TO(^fc^^>ciJ:^T't5o 

u-if^nx^g i o o & «®£ i o 7 i:«i$nfcftiiM!» i ^ rt 
^^iD^Bj-rsfcafcnr^^^-rsii^^i 17^ *y*p 
^^$7-io3 mimam is >x 1 0 5 ^iwi t^±i3iHg^tife nrm^ffl 

XI 0 5 ^©P^t^V^D^y^^^-l 0 3#ffig£friT^So t-A^7°i; 
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y# 1 1 ^uytU(D®¥fr%KMLmQ<D¥fr*Mm~rz>mm*^i\,fr-D 
viM%mftm(Dm%*9 o° ^L^otiBg^tiTi^o mmmftmi 1 7 

£ 1M£%Wtfflfiyj txijy ^^7-103 StJ^ffl V >X 1 0 5 L 

V-ifjQX^Sl 0 0{±^?,fc, t-A^7'J >^ 1 1 9, ¥4>7U4v>7\ 
5-10 3St>**^l/>Xl 0 5 i:I^IC7fef4±{3lHM^^fc»m^l 2 IS 
Tim^yX 1 2 3 §M5„ tmm^ 12 It LT&mtfCCD(charge- 
coupled device)* ^ 5 tP$> % 0 IBBr?^ 7 -f > 5 l££^tjg|® 3 %mm b feW 

1 1 9£?g5IU »>X1 2 ST^SftT^i^l 2 1 

i/-ifjaxggi o o{±^e,i3, wm& 12 \ i^^m±^tdm.^~-^^ 
x^Mmm^-zmsm 1 2 5 i^-ifjnx^g 1 0 o^^f^-rs^ 

1 2 7 t, ^E-* 1 2 9 £tfi;l3o 1 2 5 i±, « 

bTil^MTfeM 1 1 7 t?S8£ bfe qm#®«U&#£® 3 ±l£<£rt) 

1 5*szffi^^-^l 1 3MWtSut!:J:!3, rTS^O^***® 3 fc 

tL«?o ^fcs m&T-'jrjm&l 2 5f±, SMfe5*-^*Sfct-C^M 

3 v&jm<m<DW$k : r-$ zmw? § „ - ©b#^-* 1 2 7 tc 

N 1 2 9 KitefcB«*#&^£ft3o 

W£0 1 0 2 N gggfflft® 1 1 7M^r-^J»ai 1 1 5 Ifflflt? £ fcfc:,!: D 
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m 1 1 5 #!MM*©il 1$JM§ l^-1f;&PX7j& 

snx^»i{i^V3>i>x7\T-$.§o 

• £<T, i^xm^l©^BM3^#'S^K^b^V^^9•^Jgtf-^^3 ^ J;D?IlJ^•rSo 

^om&m^&^Xs m^-nma i £^bTSHj&$5xraiK©4>&v^ 
s©i/— v% l ^^-r^i^-if«i o i§s^-rs (si o Do 
x*r» i ©jp2 £$j5£-r§o ff^osijsig^s^nxmtj i ©ffi#r^£X£ 

LT, Jnxm^l© Z $ft#ft©i?i&M£*ferr3 (S 1 0 3 ) 0 Cfrlfck U- 

yyt l ©n^ p #flDx*ffe4& i ©ftfflfc<fta<**s&»i^ anx»*<» i © 

»^§o Mlll^WW 1 2 7 CXA^ftSo 

JDxMtt) i % v-if jpx^g i o o ©«as i o 7 icftg-r ?>o ^ ut^ m 

mmftUl 1 7*6WS^*»***TiQX^ft«ll*RBWr5 (S10 5). 

mmaiMtwmttv'i > 5 *^t?upx^% i ®mm s ^.wm^- i 2 1 
vrnm-Zo ^<Dm&-*\±w&r—#9mu 1 2 5i;i^w„ cosmic 

-^fcS^^Titr-^Wl 2 5&m*M%Ml 1 7©W^®*Ut#« 
ISCWSi^Mr-^OTn (S10 7) o 

^©M^-^SS^bTZffiXT 1 -^! 1 3^Z Wl^fqJO^tt^^S (SI 0 
9) 0 £ft£<£?K *g*/S*feffll 1 7©qmft©fuS#a®3fcffig-f3o &3b\ 

1 ©m 3 (D%kxmwr-$ %mnt&o - o^xw^r-z \±±mm 

Ul 2 7£^LT^-* 1 2 9fcj&6*U Xtltctt)^-^ 1 2 9tW^7 
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±Vmm 1 2 7 fctt^fc;*^ y ^ S 1 0 3 t^^Mr-^ #A±f 
mU 1 1 5&£©»fi^-*£«-3v^ i/— L ©ibte£ P #iPX*fg> 
(si l Do 

mm 1 CSI3(Z)M7^ > 5 W§o 1/— 9% L (DMftti P fiiDX 

l c^Mbt^^o^ ^®M^m*nx^r» i ©rtijfc©^ 

M*Jl«. fbt> Wm¥^4>5 izfeo «fc$fc X 09^ Y 

ttlittft* 1 ©flfiBfcJ&fi&f S (S 1 1 3 )» * ITv *PXM» 1 £12JWrP£ 
->^>5(::^ora(f5ci^(ickD, Jpxftittj 1 ^®|t £ (SI 15) 0 £ 

tin «t d x ipx*f» i * »; n >^ v yfcftmt %> o 

B10>J©S&**SSK-rSo £;JU:J:*ifck ^3fcdF!RJR*@i 

)5nx^r»i©^{3^^ p ^^btt, l ^wm^fe?* 

>5fcHM*bW*o LTn X tt7?~yi0 9*> Y 1 1 1 

$111 W^l^7^m Wilt BPtftM) 
fcttWM^-f > 5 i$ fcJni**fttt 1 OrtffifcJKfiJSLT^So iPXM^ 

t)©w-rs@^f{3-f5r^>7>©®^$)Si:, jnxM^^it^/jN^^^TiJo 

■=»TJnx*Hfe*j i £gij£ c i itTO/jN^^^Tipx^f^ i 

c*ifc«fctK iPX#^t/l©^®3M$H^t^'f >5fr£>^ft 
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5 p Ktitz ^&m-&mti j $>mm&& u s c h & < N ani**** i wit § ci 

© <fc o fcS® S^t^ X £ tuT V ^ 2inx*f » t o ^ T 4) |5l1iT- £ Z> 0 

z.\mmw.=f-y7, ffm^w^^^r. m&mom^m co^^o^± 
t mi miz xnii, m^nm.m i ©s® 3 ©w^^ > 5 ran l& 

X^t/l^^f^^tLS^CM^^ M.S0£jgte£fa±£tf3££#T' 

miMiz£ti& s ^J^xm^ll©™iPx{3l/-if^^v^§©T^ ^ 

^^^E>K*^^^M^fc^^>^j;D i fe1g»i]DX>& J Rrtg^^^o mfcfs 
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£&£s£BJ3^S^OTT&£o ^©^"J}±. 1tii(©l/-1f»2 3^W^^-f 
>5 J::&oT-^Jk:IBE£ft£Ho©:PW«ig|$2 5, 2 7, 2 9 £H;LT^ 
So 71/^M2 5 5 2 7, 2 9©#^fc^Tlll:^.H;:IBB2;h>fcl/-- 
M2 3fr^ftM£titz\s-V?t&-^(DMft& (M^im^P,) ^Mt5 

o zvmfc&nimm^^jysfcfc^TmMomft&Pr, p 2 , • • -^iij 

[Jg2$j] 

*^^te?f^©^2^J^c■ov^•rl^0J•rSo ^©m^raewft©™^ 

&&tf«^gT&3o ^?H4»^i±JPX^»©-^J^feSo £©#lT-i±, 
ftmm&ttUtLT IiTaOs fr£>&Sff£#4 OO/im m&(DE.mm^=-^ 

^2l»J{:i5WSIt EI 1 4 ii^-Tlx-lfiDXSg 1 0 O&OT 19, 0 

2 o t^-r^a^ &«^ti§o Bii 9 sot 2 o^m-rmw^-o^xmm-t^o 
Emm^*^3 ifct ten^mtLTw^Ms-h (7^;i/A) 
£*iw&o ^©^xA^-h3 3ft Etmm^^3 lzim-tzmomifi 
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5 £WbT^3o £©H]M3 9{±> ffiHiS^x^ 1 ©Sfflic^ffiSy^ * 

10 tZo mm^MMmk.t^%m : mmn {m2m\^^x\t, iiTao 3 ^ 
?>&z>E.mm^*^3 1) <D?fcm)&ftB*mfeir% (S20 i) G ^M^tt 

?<DM%.mmizm-3^x, wmtt£ttm^MLxMmmL<im®.<D>j>tj:^ 
M©i/— tf^ l ^ffl^-r^i^-if«i o l^sis-rs (s2 o 3) 0 m2M 

15 fc^Tli, 1 0 6 4nm X%%> (PW) ^© YAG V— tf 

#Sl££ftT^3o C© YAG 1— TO, ^;V*©iit)^UlM#2 0Hz T: 

^;V^*i^6ns ;VbXoi^;i/^(±3 0 0#J tS5o 

YAG l/-iffr£mttf£ft3l/-ifftL©;**"y h@(±s 2 
ifcfcx TO^iM#3ft©J¥££$J£1-£ (S2 0 5) 0 «m*m©Jl£#$J 
20 ^©«^«o-v^ l^-1fft L ©*^^W^»3f^© 

(i/-if^ L ©Ail) fr£>©lx-1fft l ©«^©^{4a (#Sfg) 
•T§ (S2 0 7) 0 l/-1f3fe L <Dmftti<D£tfL* (^Si*) 14, M*fil*m© 

25 n§ 0 

0 2 2fc^£ft£ei;5i^ HfigOl/— tf3te L ©Hft^ P ©{fcfitt. 
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(flB«*?Sx^3 1) ®»?,B^u5W«j;5{:*§o 
■f&fc^ 2^ff«©^ r^-^L ©^SftT-OZipSx^-y 1 13 CDS 

tffiUDtoCfcfc^So U-1f3tL ©H3fej*l0*{ft* mm*) it, ±®Ltz 

m& {wmnm$m®mzmim%xm *3$m.\sXWt%.afi&o *©& N x-y-z 

bT->xAi/-h3 3t«j^tifeWI^§»§ (S2 0 9). HOff 

-vx l ©ii^*sOTm#^©aM±(3teg-r§ <t^c z wx^-y i i 

3£&mm£T7*-*xmm*fto (S2 1 l)o ^Til 1 

«u aMk^-^aiaaj 1 2 SHMBSfcafc^Tx mmm^mi 1.7*6 

ffllt*nfc^tf1SD»f^^»©M±TfM^*lie^«fc'5fc: z »^-y 1 1 3 
©£»Hft1!*8tf£U X^-yftiJMl 1 5fcatfrf5„ ^^-y$UWl 1 5 

^ w&T-#9m& 1 2 5 3^&©ffi*wfc^v^ z n^-v 113© 
a&ottltfc&aiSfcZtt^-y 1 1 3*ftjfti-rs« 

©*^^*^^^W©JP^^ra^{cmbfc*^{3^t&^^5 (S2 
13). ££Tiis Wm^©JP^^t>*®W(3»bT^^tifel/-if 
ft L ©JfctoSO&tf fi#/£f* Z ffi^^-y 113$ b— if3fc L Mtt;£|q!fc£ 
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I/— if ft L 0*3fcj^0ft(fl«^«W- Z fJX^-^ 1 1 3 &l/-ifft L (D%mj 
g#^T<T£ (S2 1 5) 0 

r-J? 1 0 9M Y tt^f-^ 1 1 1 OT^t^ (S2 17) 0 I/— !f ftjg 1 
0 liP&aisr**Lfcl/-if3te L fcfc, El 2 2i3^£*L3J;5fc:> M1/>X1 
0 5fcJ;iK RSraiElKaJ3 90Wfc:^^.nfc»f^0ffl|«a (±i£Lfc<fc-3 

8 ojum) iz^tsmmm^^^s lofisti^ p ^tea-r-^ctofc 
«^/H^^y7°3 7*frMtztz8>i^ mmirz®mB3 9<Dmizftm$hfe 

^t-^ 1 2 9T??Wl/**»6l/-1f^L**ffaftr$nsc:a:t:3a;5o 

EI2 2fc:^^ns<katN ffS*?»>^/N3 1 ©SI® (I/— if ft L 
«®) M^tifcIHM3 9 fcl/— ifft L Mftf£fri&Vv^g-elftft£*i 
So £©£5fc, W3 9fcl/-1fft L ^M^ti^V^ST-l/-.if^ L % 
»te-rs^i:fc:«t U-ifftL »M3 9fcA*fr-S0^B&<*C^^T"§, 
HIM 3 9£b— ifftLfra,&M<r3££#T£So 

I/— tfftMl 0 lfr£ffilt£;h,fcl/-1fft L ffiSHt^ai/\3 l©F*jg0 

{3*^p ^g-raiat*^^^ £©iiftj&p £&fr£i/-«L ©^ 

«m^tbT©flEm^e7x^3 P 
59 



Copied from 10515267 on 11/14/2006 



WO 02/22301 



r/JP01/07954 



EI 2 3 ~0 2 7 fcg-3Wt\ l/—tfft L 
^^fia-rs^fco^TBSBa-r*. BI2 3C^^fi§B&iS^#:^©WmM 
5 3&3 2 t^bt, WMTO3 2 0^ill/-f3fc L ©|R 

S J; 5 lx-if ft L S £ f; £ EI 2 4 #t>*0 2 5 

/J^^y^M^9#^£ft£ 0 I/— ifft L ©ilftj&#l/-1fft L © 
)MKitWIMW3 2 0*^2r|pfl D fcjgP»-T5J;5fc N V — -y*3fc L 
10 ©^Sab§V^±«m*r^3 2©^«j^J|S?^flTV>So 

U-lfftSHil 0 lfr fettle— tfft L Wi»xmztiiM£fo&z.£frt,, b- 
« L ©j£S&3V>ttliDW*tfe##3 2 <b®m%ft ^ y *««9 

• f± x El 2 5fc^*n««fc-5^ WftiM^N-3 2©*^[pj D Jcfe-aTl/— if 
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9 O©ftrffi0T*&£ o El 6 0 t^-r^J{i, 05 8 fcSVr0!l«k D*S^HP 

^hfe^79^#y h 9 O©KffM0T*&3o >? =7 v h9 0©^£ 
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11141*4 i®m^nmi}i(Dmizi5mz&tt%^mz.timu t^y^x*? 

f So mU4 l(DZtit>(D^fe*>b£<tZ>}:?^y?Ztfy h 9 0© 

ii?2h«w£/jN£<-e;^ C;ft£©^&£*t<TrS^7^;**> h 9 0 

©^^h^*iw^^t<-T?§^o 05 9 ^6 lfcitirrftra^&cfcdtCs 

tlz£t), Z^yZ^if.y h 9 0 ©?S£h^iw©^-&£/J^ < 

££>}3 N 0 6 2 #Jfc^ 05 8 t^-T^Jct D/h^Vviy— 0/i;i/^i/— »f 

I/— tfjteO^'7-ft^< bW3©T?««4 lO®«H:EI5 8fc^1-««4 1 
<£!3&^£<&3o 06 3{±> COP— ififcLOfiaitK.tS^^IRJRisjSHT? 
Jfcfi83*ifc?7y*;*sKy h 9 0O|«fe5o 05 9 ^0 6 3 0Jt«8ld»6W 

££C\ 16 4}:^^ 06 Ofc^-f^Jcfc &/h£vvs9— if 

^L^rt^t^^tbTV^iPX^tJl©ir®0T*^So 06 5(±, CCU- 

0TfeSo 05 9^06 5 ©i£» *#^>X©llPifc£* 
t< (/J^<) Lfrob— ^©^y-^/h^K -TS^ ^y** 

#y h9 0©^£h J Hgw©ira£/J\2< $iJ«^So 

^£3T\ h©ff$figqTt^m#^©b§^»±©*#^ 
JifeoTl^Il^«4 l^*^PS^©{t3£t^^tlTV^5|fi 
(iJ^T©®DT*fe?.o *HSteM{±s ^tf-Ag,M©V-if«*fiJffiLT^S 
l/-if^©*3fc'l4^<^ou-if^©M^Jg^-e*^qrtii:>&-5>o £ 
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o"c\ ««4 ll4JIDfc^PaV*CD#jSfc|®€*n*. 

©■^{±jnx^gii»©*rjt*#jstbT^-rsci:*>T?sso *n»^tciti 

* y h £ < f 3 £ fc «t D s JP*3a«Jfc««J.* § ^iDX*f&4&nf * « # 

«I^«SDX^fe4&0<es^4sjSHfcJ:Dx inx#i>tJ£»#^& 

V^T N 0!l*.fcEBI5 7 5 tSDW^SJift^FIqlfc^-r*^^ 

h 9 0©->m*'J^<-rSa 05 7&t5EJ6 6 fcSVf «k5fc x 
«J*ry£5>f > 5 i:I^t5fflSi^7'f >©#ft#«M&#ft©«i^ ci 

5 7fc^t-^X^ftftl*Lm-LOTfc»oTl0»fbfcia*C*5o cfcoT^ tSEJ 
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¥*9tB* (W) «-T^^*)T^§o tt±fitt»^^6iMf7itr* 

-ifinx^g4 o ooiRBS«ifiaia7f*«o i/-ifirax$Ht4 o ofcovv-c N hi 

4 100 ifflPX^gl 0 0 h©tlM^i^llt«. 

l/-ifiPX^g4 OOlt b-if«l 0 l^fflf^frifcl^-i^L©^? 

-Wt§;i7-M4 o i&tfi;L§o ^y-iW4 o fci;t« N ^ 

gft©ND(neutral density) 7 t N =&ND7 £ 1/— ^LOM^ML 

M%-Z>o ND7-f;i/^i±, ^*;i/^-©fflM#ft#^£^*3;:£&<ft©&£ 
-HM4 0 »©ND7^;i/^©Mti^Xi±ctie,^«^fc^-^^i: 
> ^$t©ND:/^;i/*©M«£|B]l^U ;ty-i^4 0 l#ix— bm© 

M7-lW4 0 1ti, W^ffll/- if^L©^f|fc*fLTSiS{3lB 

£fiS*.fcfc©T?fc«fcV\, /t7-W4 0 1 fcifeWtft 
lffi*4 I ^5^M©^g^M) , 67^;i/^^[iIfe^-fr?,^^tJ;D. l/-1fjteffil 

©-#|JT*&3 lx-if^W« 1 0 2 ■CfflflfS £ £ D N V— tf« 1 0 1 
L©;iy-(± N 7l7-gSg[SSB4 0 l^tFl/-1f^M«l 0 2(D>Pt£< fcfc^ 
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tWat^WSl 2 7M-^-^£^T;l7-©*£££A 

V— tfSnxgg4 0 0 W-»g|$4 0 l^Vy-^iite^tifcl/ 
-^L^A»t^olx-1f^L©^tt©In]^^9 0° J; 5 fcffigSftfc 

^^D^f>^^7-10 3 ^^D-f :7-l 0 3M$tlfeU- 

ii4 o 3 mm?%\s>zmvmMfflm®4: ost, ttm*.** 

l/>X^iR^4 0 3{±*^lx>X10 5a, 105K 1 0 5 c Zti 
t>*3Lft?Z3imR4 0 7t, «i§o MV>X10 5 a^tf^^© 
MPSU M 1/ >X 1 0 5 b ^tf^iCiPt, MfflI/>X10 5c^ 
^tf;ft^0g§P$t&^;fc^*ili&So l^>XS«4 0 3lt 1/>XWS&| 
M»4 0 5fre>©M^£^5^T£J$«4 0 7^[E]fe^^^i ^tiDs * 
^l/>X10 5a, 10 5b, 1 0 5 c ©4>fr£m^©iBfe/i?V>X£ l/-1f 
^L©^fft±i3lBg^*So f&fr-^ 1/>XJ14R^4 0 3i£l/#;W\*-5£-e 

^>X3IIR«i4 0 3 tW{tS>tiS*Ml/>X©W3|g|tPS^ 

*i-f> ^»©ifc-£&ci;v^ v— »x^g©»^^-t?ij0jt-§±^M® 

$1 2 7t^-^-h*^^V^T||□^©^t^XM^^>Xl 0 5 a, 1 
0 5b, 105 c(Do%¥ftfr*MfcT%mm*Xl]t%ztlz£)o s Hftffll/ 

l/-iffiPX^g4 0 0©«g£l 0 7£J±, Hftffil^Xl 0 5a~l 05c 
l/-1f^L©^ffl±i3lBg^ -htzMftm U >XT'Jlft2*ifcl/-1f^L# 
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£©Eltf&4mi/tM3o £«J«1 2 71ZA7-<D±%$&Xtl$tl2>Z£ 
iWJ»12 7l^7-I©gP4 0 1«U ZtHZ&t)^?^ 

0 6 8 1 2 7 ©-#I©-gB#£^ iT:/n y £ gn«fc £ 0 

spi 2 7t± N ^®»4 i u mmm&mm4 1 3&.vmmim4 1 5* 

ffll/>X105a, 10 5b N 1 0 5c©V^*Lfr£31JR-f £ AAfc LT & 

£«J« 1 2 7tMV>X10 5a v 1 0 5K 10 5c, *tl 

U>X105a N 10 5b. 1 0 5c©#*fcoV^ *ft&*$iWte5MR0ilP 

W?7-#l. 24x10" (W/cm 2 ) ^ M^O. 5 5 © £: $ fcJ&Bfc 
£ftSa&K*#y KZWSttl 2 0//m^§„ ^©fflglllflS©^-*^ 0Jx. 
fck I/— tf*nx|ufcH5 8-06 5T«a&BJiLfc|im£«££££D#£;i£as 

?K ^SSgftSM 1 llfflil«^4 1 3frt>Ztlt><D*nt<'£mKfe(DU 
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■\f1SSJRSS4 1 l-C^^^fciat^-r^^©^-^^ tf$£StRSB4 1 

i*»6ia*^aJ4 i st^nso Httffrftflu i 5j±, £©^m©^-*£ 

SfctTc:©->m©aJcR^*y h©Blfe7 f -*£ffrSU- 1 2 9fc^|^ 0 

^7-©*g£&HJ£U P§Pf&©*^££^^-r§££&-t"#£o £©*§ 
^Of-^l4ia7 Ofc^n^fcfeS* M«> ^7-^1. 4 9X10 11 
(W/cm 2 ) fcHj£LWP»#0. 5 5 0i:tt^$tl5aScS^^y h©^ 

Plfc£0. 8i:H^b^7-*«l. 19X10 11 (W/cm 2 ) ©£#»*££ 

^r^rsi 1 ±IBT-^Lfci^fc;i'7-S»Pm©^#^^±#: 

HP»ttl/>X3BW«H»«iJ«aJ4 0 5 &^LTl/>XSft8Mfl4 0 3 
ffl«12 7©^M4 11 (068) £A*£*i3o C;ftfc«fctK l/W 
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[*6*0 

^©^-IfiDX&as 0 OCiWWfWo b-ifipx^S5 0 OOjgJft 
^H©?*» 1216 7fc^-T^5^JM5l/-ifiPX^g4 0 OofcfiJgSJKfcfl- 
lx-if jDX^g 5 0 0 l± N W-aSMS® 40 U^^P^>^^7-103 

^©^©i/-if^L©^fj±fcb:-Axdr^^>^5 o ltfEgsftwa,, tr 

-A^^r^^1>^5 0 1 ttte*qr*T* t)> tT— Ai^^>^5 0 1 fc«fc D Ix 
-1fta©e-A&#:fcg<fcS«k3fc8IS!S^5o tf-Ax.JfX7l>^5 0 1 
i±W PttHtt^SO-fln? * fcs 1/ -if jJDX^« 5 0 0lil/> XS4R^ 
4 O30ftfc!3t;lO(DMl/>XlO5^i^o 

P-ifJpx^fi5 0 0©«l^»5«|©l/-1fJHlX«1t®»f^fcM!&*^tt, 
iWJWl 2 7fcX^*tifeHP«©^&*fc:S^<HP»0iafi5-C&So J21 
■R -tit^v^TM-TSo 2 7{itf-Ai=3p^;i>^5 0 1 £S 

^5 0 l©fi«*it*«!HW*«o £ftfc:<fc»K 0 5 tXW"T 

«l/-1f^L©K-Ag©te^*&H«i-r*. .tots fBfrBl/>Xl 0 5#1 
^oti MV>X1 0 5*^tf^5^©liP»*^&<"rsiB©*SRr 

te^ftSo cifi4ia7 3xvia7 4*^Tiiiwr*o 
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^>^5 0 l#ISg£ ft W £:©-£© Jl^ffll^Xl 0 5 t«fcSI/— VftLom 
ft*^tmT*&& 0 0 7 3SU t BI7 4*ib«-rn«^««fc'5^ tf-A^3rX 

fcs «6^j7fl4IBP«[* J ^:S<J&-5<t^fcll«frSii:*«*CS* 

§o 07 5li:0I/-ifj)Dl^I6 0 0<DWmf&m-l!3b&o l/-ifiPX^S6 

'^^7-103 hMl/>Xl 0 5 ^©P^©l/-if^L©^#±{C«^D 
6 0 l#IEg&*iW3o mmX> 6 0 l©HP©^;§^^^x.§ii:fc c t 

Mix>xi o 5©w$j@£i»r3o to^d 6 o i \mumm^®L(D-m 

X'&Zo V-1f«I6 0 0IM!5 60 1 ©!§□©*§ ££^£3 

-T D ftM 6 0 3 ZMz. Z> o SE^iK D UMU 6 0 3 tt^WJW 

1 2 7lz£*)®m£h%o 

V-ifipxgg 6 0 0 ©«j##$g 5 MRWM 6 #j© b-ifinx^g©»jf^^^ 
& £ >5tf±, ±#*P£I$ 12 7 CAA £ fitzM Plfc©* § £ < H Pifc©flg& 
T*£3o l^-ifiaxMS6 0 0(±A±^^^fcliPi^©^:^^{c^v^-rS[^D 
6 0 1 ©!!□©:*:§£ I)fcffii/>X1 0 5©*$j@©^ 

ti£EI7 6&7j?HJ7 7 ^^H^TsftESf 5o 
EI 7 6i±, *I«D^IHg^tlTV^^V^^•©^ffl^>Xl 0 5fcJ:§lx- 
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ifjteL0*3te*w"Tia-e&So mints mm^ 6 o i#iss£nTu 

OT7 7*Jt«fti«^S«fc"5^ K^D^IBa^tiTV^^^©*^ 

& § «k a fcirairr & c t #x* % % o 

*gflS7l2JB©» 5 fl|~|g 7 ^!l©^»J^i&BJ-r &o EI 7 8 
Ol/-1fjpx«iBOS^JK«Ae.tt*^*J«I9Jl 2 70/n^ra5o 
±mm^l2 7&rtV-3ffim4 1 7&^ffll8K^fB«4 1 3£iix.3o *@ 
HMffiflBttfiH 1 3fcl± s 0 7 l£m^mm&<D7 s --9ifi : &&jmptiX^& 
o l/-ifiPX^g©^#(iJr-^- Mf fc± D;17H®»4 1 7 &camx# 

S*4 l s^fecio^fclHiJttOTfiSfc^jss-rs^^-^jl^u ^©/^y-© 

-f~-^^AU~-mm^4 0 1 fcj&So i^t, ^©/^-(D^t^tl®^^: 
«dfc#Rrt£fcfc5o d©^?-©*^©^-*^-* l 2 9i;:&j££>*i 

0 A**fiM»J:Hl:tt0Tj1SA«fflHHffiia«IfflJ4 1 3i3fBfii£*rC^ 
&^±§£\ S%®V^©^tMiS-r§^ l 7-©7 J --^^-?y-|ig5gl5 4 0 IS 

ei 7 9 i**naugjB0 u— if/mxsitcflboa^fcfflit ^ 1 

2 7©yny^EIT"&3o £&M«1 2 7raPi5tfira4 1 9 MH$* 
IBM4 1 3£#>L3o B7 8 0*3fc0Ji:Jlfc3;Sfcfc /17-m<lP» 
^R£*iSCI«&So ™M#iEHg!$4 1 3fcll EI 7 0 fc^tr-^m 

1 9«*>; b©ma©^^A±frSo Cfifci^ WPSSftBM 1 9 
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0 0 3tl§„ ioT, £©||Pi&©*t£k:Iil5£ft, 

ix—tfjnxsgT? i/-ifjnx-r 5 - t £ cfc d N ma© ^©asu* * y h *b 

So 

ffldfflSM 13^ii§o 0 7 8 SOT 7 9©^JkS«:S^ 
»®ffil^*«aWl**iSCi:T**. *IHW#fEftg|54 1 3 fcfcfc, 06 9©;17- 

£A±/-f3o ^ntctb^ MMB4 2 lf±. ffiHIS#IBra 4 1 3^^^©Tf 

Or-^{iI/>XMiW®4 0 5, 0 lXttSHBR 

&J&fifc-rS£fc* s Wf&fc&ao ^©^©^y-StfllP^©^:^^©^-^}*^ 
x* 1 2 gfcfcjS&fu ^7-;SVMP*0*§3#S*$;h,So 
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\msm 

;Vl/*l/-l^©iii^bM$it£f (Hz) , Jpxm^®X^^-i?X(± 
Ym^-P(D^mm&^y (mm/sec) £-f3 0 £ft£©X5P-^0i;S&jig& 

>f > 5 © i*M£rg£ & fc & fcBJiSS *13 ^7>y^«yh ©Stnfciu WTOffi 
n=f/v 

TOfi $ $ fc D t ^ * *l S ^ 5 y £ * # y js oftnO^R^ tf y fcffi MS 
p= 1/n 

«fc ot> tf^teon D jgLTOjRo^: t ^SV;^^ i/-if %omt 

^trarrscifctf-ctSo -r^b-fes sDjgbjssgfc&f (Hz) £*^<-r£;i 

fc^*x-S>0«|&**&v (mm/sec) £/Jn£ < «k & x bTy?-p&/|\ 

^<llitl§o 3!^ S»>$gbJiifcS£f (Hz) *>b$<?2>Z.t J $>X^-i? 
0^l&ilg£v (mm/sec) < fcfc «fc !9 N ^y^p^^t <|flt| 

dfc0R^J±EI8 1-08 3f;:^-f3ID#&3 0 081~EI83{±, #ISfflfi7& 
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>5«ofci»©TO0T*&S<> ^5>^7sS9 h 9 0 fcfc 1 An^CAn^U 

5 08 Ky^p#ifffid<fcD:*g^»^&^LW3o ^7V^**9|± 

tt, bTy^p#^dfclWL^S^*^bW3o * 7 V 9 (itOSffM 

p#^&d«fci)/J^^»£&jFLTMSo ^7'^f^9W^7^>5t 
10 ^^TJpx^r»©Mi3»^tffM^tlT^i.o 

0 8 lfc£ft«Ky^p#^»dJ;D*5<£ftT:feiK 0 8 2 t«ttitt 
^p^&dM^lX^ftTV^©-^ A>1/*1/— ifftOJBifrfc.fcD^^IR 
H©4C§IWi:r^tifc^7'^7^y h9 0 tMteZ>(D*ffi±T°ZZ> 

20 o nosg^ ^»;^*!' h©^m©«t)0§*/j^<-rscfci« , rtSo -r 

7yrayh9 0OtW^^I<&^ aWoL ^7'^ 
h9 0©im©y!£o§#*t<&3^ MiWf^v^t 

25 ^Timaffciajwrso^BiifcaiDx tfc> «®©toi4£>ik&<So 08 
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&±mwLtz i o ^ *$mm<o& 8 m\z t tut, /wz d m 

i^-if^©*^©ffi^» tit. /vvz u-^©*^^@^LTjnx^r 
ma^m^^^m^x & i v> u inx*fi^j£^ lt/ »©Hft 

*»l0i8^J(;i§ l/-ifJpx^gto^T, m 1 4 l^Jfc:^ 
£ P-lfflQX^g 1 0 0 (3 IS 1 4 ^ffll^W^o I/-* »*% 

Ml 0 1&Q;W ifT?*So EI84fck U-if)fcll0 1{:iif,^ 

-«K5 5^ l/-1f«K5 5tJSlijM0AA*ftlASjai3B»5 7^ if& 
K 5 5 (DttUltm X. «Nd:YAGT- ft 3 „ 
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o £oT> l/-if»J»l 0 2^&©M-^S{CJ;Dx U— if#agl 0 
-1fiPx^s©»#^T-ite0^-r5^WJ» 1 2 7 P^&ffllvt 

s«*^fiB"rs»^ xmx^-v 1 o 9 0»si^i®t^ ztiz&b. ^ 

:tif,0XT-^olSSSffllll^T-^J» 1 1 5fc<fcDfBOT3ft3o 

mmom^m^^mmt %>±mm® 1 2 7 k^^tm©* 
S^flifcfts i/-*f;&ax^g©±«!« 1 2 7 fc* N » l^jfcflis i/— yjnx 

3 l/-ifJa'IigC^»g5 1 2 7 ©— e?!|©-g|5^^^-r^p y^iffe^o 
£#fBHfil8& 1 7 ttfigtt$#g|S 1 4 K ■^SiBtias 1 4 3 Stf H&ffr£8B 145 
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wmsm&l 4 lfcfc±a&bfe5£ (n=f/v, p= l/n) £fiJffibTPD^r?&Kx 

hP^©ggM (Kyf) %m&?Zo mwsmmi 4 i& N ^©m^-^^ 

1 2 9 fcj£5 0 ^E-* 1 2 9 £&X*liStl-fcmmk<D*ig$ 

£®)E«5*-*ttIffcfft» 1 4 5 fcfe£&ft3 0 ^msatSfiU 1 4 3 fc: 

mm$®M> i 4 5 b\ coekt*-* fc^sEtaaj i 4 3 tiait^^fexf^©^ 

LTx £ ©Bggt fc-tffc i: «fc & JKfiJJ ^.fisacKUW*©®^-^ & 

fiEsmatsui 4 ma (n=f/v, P = i/ n ) £#iMb-c&Kx*y hp^©»^ 

«#bW3#fc0«fc5fc:bTfc«kV\, £<t\ St^bM^©*^*:;*^- 
y 1 0 9 N 11 loSf«3aflci:afeK^*y MffloffilifcOHfil^i&SMibfc^ 
-r;i/*f^fi!5U £©^-:7;i>0^-*£fiE*i$B$?a5 1 4 lfcfBSS-frSo H!5 

agLMjgflRo^g^sv^T 1 -^ 109, ii KD&Mmm®*%$&mmw 

SPl 4 lfcA^^ti-SC^fciD, 1 4 1 (±±13^-^1/©*^ 

ii!33ibMi^©^§^^Mb^7 i --^©^si?iS0^§^$qr^^ 
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1 2 9fc&w£-£3fcA&©flIi3!*fT5o 
W±© J; 5 El 8 5 iZ7jkt±mmU 1 2 7 T- ttft D Jg U^a»0* t £ ^ X 

m 8 6 M 8 ffl IzffiZ % ti&£&MfflU 1 2 7 OW^\<D-n^Jr,^yu y 

zmx&Zo ±mmm 1 2 7 1 4 7 &n;t s 0 tfanx^a 

©SHWiJRttH^T?**,, ffl%ftttJVi*l 4 7i±S»£*ifc^-**l/-ifft« 
*JWSP1 0 2fc3@ISo ^©^M^©A§^tW^tifcl/"ifiPX^gT^nx^f 

£}3l)-&££#-?:#£ 0 CICMM©*^©^-*^-* 1 2 9 
^ £©jS«©*££«^;*ft£o 
0 8 7 {±I8^JCiA f)n§«JW 1 2 7©2£iC#©#iJ©-gfl#£^-f 

M!?l^&ffX*y hTOfiE«©^*^3fflKai5tfflJl 4 9fcA*^nSo d 
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®8 8i±m8mkiMz_t,tiz>£mmu i 2 7©££M©#y©-gp#£^ir- 

m y^ET-abSo 1 2 7ttJR&#*;hlH*#ffi 1 5 1 £H;L£o 08 

&ffl#£fc-fri**fS 1 5 ltAAt^o ilfi^to^aWffflJ 1 5 1 {±±135*^- 

8L*^;fo#«3?6B 1 5 1 tt^ff $ ftfcT 5 -* £ V-ifftMM 1 0 2 
^-yftHWflJ 1 1 5 tjgSS. 1/— *fft«J» 1 0 2 tt«#£*ifc* DigLMifc 
ISt©*t££fcSJ;5fcV-1f«l 0 l£Hflf«o. X^-^J«1 1 5i± 
«**nfc^^-ySf»iiiK0«*i:*««k"5-fc.^5 1 -S?l 0 9, 1 1 l&m 
m-TSo citi^0isti5^fe^nfci/-+/inx^g^nx^^*i/-ifijpx^§ 
lt)^MS7^y hK0ffiK4BfM0^§*fc-rSii:* s -Tf§S 

1 2 gfcfcSS&tu ^#£*Lfc£*i£©««^£*L3 0 
*^^©^8^jfc^si/-i?ipx^^igB^-r§ 0 Jnxftfcfcii* 

^^St^rfrSl 0 l~Xry7Sl 1 1 *-C©ttf^*ff 5 o 

MB0BEJ& ogjDlfy^p ©*£££&£ 
0*§3&B8 8fcSVf^fflffi!Wl 2 Hz^titZo 

*lt, mi stmtfsimkttzu-vmxx&tmmtzT-yT'si 13 
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2©w-^\ xw^^-^i o 9, Ymz^-vi i KD&m^&o^zvm 
L0gyfej&&iinx*tfc«r l 2 l ^asfc-^b u > 5 

tliz^D, >?7y9ffi&9 (9A) ii)SW^7^5tl&otMttll(Z) 
fiffi©»®2 IttMlz&mztiZo mz, ^;i/Xi^-if^L©^M^iaxm 

% i (Dfiffiomm 3tt%:tz<&t> u wR^^y^ > 5 \z^xm%^^m^^ 

teftbM^ttMLmilz;vV7.\s-VftL*mM-tZ>o Z(DMMlz£r), V^vV 

mm Ob) ^«^7-r>5 t?&oTipx^»i©M©M3ft7£t 

^tts 0 9 Ot^-fi^ ^y^Mii9A,9Bfr£^y* 9 
7^/^«9A (9B) ^S,^^y^«9B (9A) ^Tlsk ^7^S|9B* 

fcjnx^»i©M> «bt>«®^&£®k::}o^T\ jpx^r»i©js^ 
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Ji-Lh© «k -5 C» 9 {3 «k ti«tt*0 ? 7 y * 9 * JfMf S £ t (3 «fc D SPX 

?«fe«n*isa»f-rsis©je^i:&sffim*ii^bTv^o tot, fg9#jKj;ti 

}finx^» 1 ^DJS*^Jt^ll!W^*v^*&^>Jpx^rtp•i» l ottRifit 5 y 
9»Of7 !y * 9 1 tfllLfc < V^i^fc^wc *k toZ-ttM.® 1 ©« 

fiH«9*7&frr*. 0!l*fcJU 09 lfcwt-J:^ ^7i/«9A^7>^ 

as 9 2 t^-r «»: 5 \mzttm) 1 ©js^fthifis-rs a-isjk: * wrs c t 

#fl»l?©lg9#J££^Ts »©^^#^9i± s ;W*l/-if3feL# 

xMtz>m^Mm.m<DAMm mx.imm3) nMXyxm^^^mumm-r^ 

©##i;L^o «>J^ffl8 9fc:feVvt N ^C^5'^il9A«U ^©^ 
t^7y^i!9BWn 0 AJ*®t^bT3£V^*»6*fc^5»s;^«J«9 

3lfiL^K:^$n&^7y^*«9k:«kDiRa*^So itifciDs 
^tl5^7y^fUS9*fi|j|g-rS l^av h©^;i/Xl/-1fftLT*7T^£*l£^ 

*n5^5y^fll«9*iiSi-fc^f SCk*«T?g*:V^ zftfcttl/^ AW 
fcMbT^v>^^jifc^7^^^9«^-r5i:±iBi!(SL^i:^^©T\ 

flU *£«^JB©#9fllfc*V^ a«[0^5y^»«9 0^BWII«ftt±ffi 
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*naKgJB0« 9«yfc«a tfjpx^a^, 0 1 4 t^-rjg 1 wc#3 u- 

ifJPX^fil 0 OfcHSl0fl|Jfr£LTV^o ^9^J(3*5V^TZffi^^-^l 1 3 

t: «t ?) jnxswR* 1 vwfrftu \z.%> & 3 myt&pcDfflMfimffi £ ns » £ tit «t 

AW (M3) fciav^gXttiiV^gtiifi&bfeD, JP#©«&¥#©#gfc: 

S8»fcov>-rK9 3^:^0 9 4^fflV^TiJSBJ^"So *H6S^fil©^9^jT!MX 

M) *aip^bTiPX^^©[*jgi5©0fa©teg{3SlgiSbTV^So E9 3fil/- 
1f ^©Ifcft^jWmxttfcflj 1 omm 3 fcflfcg bt ^ SttJK* w bT ^ 3 0 HI 

s *^PH:a®3*»6Jax^ft«l0rtjBJK:gP|fr'f So *JtjSP©inx^ft4& 
1 0fi8Bfc:fett5#»fil±Nz-e&3 (Ni±lx-«Lt^f-rSiaxmtl 1 ©ffl 

i^r-y^i^ts^tnj;^ jpxm«n©j?*^iqifc*fc}-5*3te^p 
©tt«#J»-r 3 o *^P©iax^% loffatffiqjfc 

*w-3Bfa©ffiB**ffi3 3&»6inx^ft«5i©rtiJST?©iiii (n z ) tn. 

£©BgJi (Nz) £±IB/S#r^ (N) Tirr3^££^#^fc|IM: (z) £ 
W\ inx#fcm&JP#£flfcgfS&£tf3o c*ifc«fc»K ±f3/3rS©{&fifclbfe 
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mim~cmmhtz£oiz s m^-^^&izhx^-vnmi 1 5#z$s 

rutl^o »JW12 7i±, 09 3&OT9 4T^bfe»» (z 

10 »l(±^U=3>«>^^T*$)So 

Xry7Sl 0 1OT1 5iZ7FtmiM<DXTV7Sl 0 1 £|5]C-£&3o & 

;&nx*f&% i ©jp££m^ mzcDMfemmRmu^Mmj 1 <dip 
§stit> to^Mm.® i © z fu^iBj©»s ( z ) (s i o 3 ) 0 £ 

*u±s l ©H^ p wiMI l ©^tteM^-B-sfe^fc, snx 

15 ^« 1 ©SM 3 t^gf^ L ©*}£;££»£ IfcJfllMH 1 © 

z «fa©»m^&£o o^d. inx^tiioji^iqi^it?,*^ p 

T^tSo *H»^T-fiSPX^t/l©F«3g|5©*®<^i3»^ P £firg 
^•tir§fe»©^l^M©x-^hM3ft?£fc»^ P £#Eg£-£3fc«>© 

20 ^2^gja©^-^^ffi^ti^o ft^^M-rs^MMMtt^i^iija© 

^r^7S10 5ST>*^^yr SI 0 7M1 Sfc^-rBl^IOX^yT-Sl 
0 5RXFX^y7°Sl 0 7 CT*&3o ^^^7° SI 0 7«Jf£ftfciu&:r 
25 -*f±*ir-^M»l 1 5to££,tl3o *5r-^M«l 1 5fcfc, ^om&T 
-9 LT Z WX^-y 1 1 3 * Z «Ir]©^»I^-&§ (S 1 0 9 ) 0 £*l 
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I 3©COffigfc*V^ ;^l/Xl/-1f^ L ©H^ P fc>tsigT£ £ 

-f > 5 &<£ijinx2tfctf 1 ©SM3 (b^XW&T-$ ZWiWIrZo £<Difc*ia*fc 
T-*\iL£mmBl 2 7£^LT^-# 1 2 9fc^f,tu dftfc «fc D*-* 1 

1 2 7 tTOry7S 1 0 3 "CftSgfilfcJB l^ifr*©^-* 
ffAASJiT:^ £©^M©^-##X^-^MM&1 1 5fc3ie>*i3o X 

T-vmsmi 1 5 ©^m©^-* cs^^t, tf# l ©n^ p 
ifiiaiMma i ©ftg&^&sttgi^ z i^r-y l i 3 fc «t Djpx^t? i § 
zffl;5fiRifcB«r£** (si l Do d©«©ffiglWDx^iLtil©*ffif^T 

m i 5 t5*f » i max?- y y s 1 1 3 bT»M^£-sj 
m^&^j > 5 1:»-5 «fc a (unxm^j 1 ©MtMts (si 13). » 
mmffl&\mx.*mm 1 ©^©3 1» sw^M^nsc 

% l ©n^ p ifimxxm.® KortasoftMSf^k&sMfcs z $^^- 
$>i 1 3{c«t ejjnxjtjftftift z w^iqifc^s&^-fra (si 1 5) 0 ^ 

rv7S113 fclTOfc LTJnx^Wfe* 1 ©fc|»fc«l^Mjffi£J&Ji&-f S (S 

I I 7)„ ^©^^^rT-raii!M«^nxM»i©M©*M3^(c 

%L®l*Wmi-& (S119). dtifcibs JPX^t/l^i/'JnV^^rt 
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s t^nma 1 ^wmm^ wpvz 1 1 < 

©S^ wm^fe^J y 5 fc»ofc«K«tt*»-*«H-c»:Jnx^ft«S 1 ©« 
^BUTfeSo tot, coi^m *»i©J;9tfI©*lii^ 

M^wrs - tfc £ tK jox^f»©jp^fpi(3^wsE&KM©^a^M 

IHIbWSo 

£©M»£^T^ y *««&0Jfci»l|ll«o El 9 6 fciu #H»«i© 
mKDrtJlXU—yytLCDmm (At!®) 3^iLTSnxMtll©^t^ 

£tis 0 ^lt. *^(±iPxM»i©P^^^^^-tiP^©i8&^©teS 

£M£ftT^£o dtl^©^©TT'W^^^ > 5 (3?&oTiPXmtl 1 
l/.-lf 3fcL*R8JW-r S ^ f7«y^««9 -f > 5 ti&ot 

iDXM» 1 ©jP^©^©M«:^©^tJFM^ti§o 

??y?mw,9 frzsm 3 Rx^mrn 2 1 fciaw-t ^7«^9i & i^ci^ 

bWSo *7 y #«*£9 £JnXftfc& 1 ©Jf ^#ft£:fe^TJP&©¥#©&ff 
XV^OttScfcBJfcTS^ ^J^.»X^»l©jp^it^^§V^^ g 

«It§^^9 1J:gS3 (*®2 1) i:0l®ll*Jt«WS<«ci: 
tffgSo ioTx iQX^tH©W^7^>5raaW^ra{±$)S 
Sft©!lft&fc«rl/t^So tot, 1/— ifUnx»T«fcJnx?«feto 1 ©-wwx 

0 9 8 nm 9 6 tm&ttmRsmom 1 oMt&z u-n^m^m^x 
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wfr<D*&<DVLm&t>ms (xmm) 3iz7&^tfLwizw%&LxBmzfttcbQx 

^0 ^ 7 y^i^9 liMlft 1 fflfia5^0iI3 ffltM^n^o 09 9 

-rso £oTs mm¥^^>5iz^tzWiti^mm3iz^^-r^(Dx, jnx 

ftil^ 1 fc« f a - ^T? £ « o 

mz s SPX^» 1 ©ft® 3 ftTTl^ 
®^ *7y*«#9*&IB3{^fc7BfiJJt-Sfc % Jnx*rft«HOia»rfc*V^ 

^9i m^nmi 1 o^m 3 2 1 *s c t t & d % an 

U ^y£9 l0l«IfcteTA»t^7y>9 l^fi^-a-TW-T 
3 0HMPJt«fiWS^®"^ 9 1 ©fifcS;fr|qJ©-r*l*/.h£ <Tr£3o «t 

ot, s?^u^^a*^*sc^^<w^qrtg^^§ 0 {bu si3i: 
s-r ^ 5 y ?w$> 9 zmm-rz ? * tmw, 9 «3 *i 

3o COfc^ ^5«y^««9*0*O(O7>^A3&iJg3Ri(5*®3fc3S*U £M 

>wx 3KL©«*^*sniw«i» 1 ©p^iri^^t:^^©^ 

#©feg «k DSffi 3 UT * 5 y *«tt 9 £7FMf S - £ * Tf & 

§0 ^7y^fiJ»9l±Jpx^feJgjl<ortfflJtti©3SM2 ltJ»^^ti 
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-So 

ei i o o&m 9 6 hmm^mmmvm i oici§ i/-»x#&£^ 
tjf^ fofe? 5 y 9 &$&ini*ttM& i ©»Tfes 0 iioot^ 

##flfc:feV>TJlU&0^#©flm«fc&3Effl (AIM 3*»£>3g^ffcgfc:fliflil/T: 

^SlftlOJP^^lRlfc^H-SttB^HC-e&SfcN XW£|nJ©*7S/*figj«9 £ 
YW#ffi©*5y*ffi#9 US o fi£fS@ij5rT?i±*7 y 

9 #«fi «r £ ©"£, Xfft^iSi© WH tY«i*fii©tjD»fSi: J: < it 
2flS*«Ci:4«ffllii:&*o £;ftfc«kD> fi&f 3ffiW"CJ±iDX#tfe#! 1 ©M^ 

-tlt^bt, 0 1 0 0C^ti5fcx iDX*tfe«l 1 0jPa#|P0C;|3V^ x 
MftkoP^ytrmttQ ©&g£Yffl£|p]© ^7^|«9 ©&8 £ 6 * 

5^ X$fi#ft©^y^|gijjg9 ^YU^[qJ©^7^^^9 fc#M-TS©£ 

I&Z tiZ P 7 y 9 £fcfcfl2fifc£;h,fc* 7 y 9 «k D fcSffi (AJWB) 
3#Jfc»TS©#£?£L^o mt^^ti^^7y^^9^t?fM^ti^ 
^y»9j:HJ®2 HWfcJgffcfS^ XW^tp}©OT®^Yfft^fni© 
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£tU:*f bT, ftS * 7 ry *««J 9 ^^B(c«^^§ ^^«| 

t:few-*»jt««o(i«*ft!liwcsao inx»ft»©p-$^*rw*#*bT* 

M©ffiB *&*5£i:J3<J;tK Joi^% fcjfc b fc 1/ -if flDX# RTfg & * o 

-ifinxsg 1 0 0 hnwL<om&& bxv^ 0 m 1 omiz&^-zzmxy'-i? 1 

1 3 1: i DJnx^f» 1 ©ff^iafcfe^sJtefcjaPcffijtfiswffi^ttSo cii 

{I<t^ *^P^iJDX^tJl©iS^[pIfci5V^TJ?^©^©te« 
llfcBBgibfcD-r So 0 5 ftZtt^lRlfc^ft 

%(dt\ mT.nm.rn 1 ©»^rsi^*5^§iaxM» 1 o&Mv&wm&m 

107 



Copied from 10515267 on 11/14/2006 



PCT/JPOl/07954 



mi mfc&^x&m.m. : ?--*?®mn 1 2 m^-^^&^hxmmm 

5 « 1 1 7tMlfenri3l5®ijS^I3±^tof«fe»0Mr-^S 
iE-T-So ^CMt-^^SCITXt-^JWI 1 5^ZW^^-^1 1 3 

*&m®mtz> m^©^#3t® 3 c# a «k a c f 5 o f«® 

^«M3MB-r§ZffiX^-^l 1 3©ffigfc^V^ l/-if^L©#Dte 

^p*a®3('test-2>J;aici/-ifjnx^gi^m^nTv^o i^t & 
10 n^p&at® (A*r®) 3fcffi«*-&sofcifcii*jnx»A«ji 

vmm 2 sit, iik<Dmttto&WA*mx*&mfett't&o 

'MIMl 2 7fck 0 9 3&OT9 4T-ffllfe||| (z) ©^-*#A 

15 4bi^ssnxmti©fflM6<]M*©^-^^iBii-rs«*^-r§o 

12 7, X^-i^JMl 1 5ST>*ZfflX^-^l 1 3tJ:D, I)l5ffll/>X1 
0 5 tct f}^^tifc^;i/^ l/-^©»M©M»x^ti 1 ©J?#©fg 

*HK*i©fg 1 o#jtc« i/-if;fjDx;5i£j;:o^T, ei 1 4 t^-rsi lfllfc 

20 « b-ifiax^S^EI 1 5 izm-tm 10IJMS b-1fipx^S©7 D-^i^ 

7ry7S10 1OT1 S^^l^JO^^^T-Sl 0 1 £|5lC-e&3o & 
fc N mi 5tMl«aj07ry7Sl 03i:TO{c:tT, #nx*f#i% 1 ©JS£ 

%«-r§o ff^©?s^^^nx^»i©w*^stL-t N m^mm 
25 i © z mjjfao&ms. (z) %ftje-r« (si0 3) o mit i/— vyfLtomst 

£ p #inx*fgit) 1 ©M«fi£ ipxm^J l ©SB 3 ic-tsig 
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^[pjo^SjM (z) jnx^ftfti©JP*^i&fc:*W-5iinx*f««ioffi^B«jj^ 
i&g©:?-* ©-$]-<?& 3„ P ©ftS&Jpx^iitJ 1 Jp 

Xfy/S10 5M^Ty/S10 7lffll5i:itil»7fy7Sl 

^Mr-^iXr-«l 1 5i3£i£*i3 0 7t-«31 1 5fcfc> 
CO^^-^SafifcLTZWX^-y l'l-3*Z«|*|qF0Sf»$** (SI 0 
9). ztuicfciK flilffl«l 1 70«©M«3f:W§o Z M 

.1 1 3©^©ffisti5v>T. /vi/^p— !f3t l ©m^ p itmmziz 
mm^-fcy^y 5 ^#t?jpx^r^ 1 ®m 3 ©jfc*;®^-* « - 

©&*H«^-*tt±#MfflIg|S 1 2 7 £^LT^E-* 1 2 9 fcjggfe^ Cflfci 

£fttWflHI» 1 2 7 tli?»^ry 7° S 1 0 3 T^^tLfefflWitr-^ 

-^M» 1 1 5&£©Mj*:r-#{;:S-5v^ 1/— *f3fc L (DMm& P #£p 
IMH 1 ©fi©fc&5<ftKfc\ Z Wx^-y 1 1 3 fc± t>SDX*tfe«| 1 * z m 

ftfammzitz (si i Do 

Z^yrSl 1 3%ffXTy7 SI 1 5M1 5fcmt^r^7Sl 1 3MJ* 
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5 x. £ £ £ ic £ D , mJiMM.®} 1 » C fci2Mx# Wl & t & 3 o 
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1 x 1 0 8 (W/cm2) }&±HlJ>*D;Vl7>mifi 1 /zs^TC^V- If^fc* 

^lxlO 8 (W/cm2) ^±T*^c/Vl/^*lASl y asmT0^T?l/-if^^ 
M^*^t?ra«^ffM-rsxS&ilx.§, i/— tffipx^o 

1 x 1 0 8 (W/cm*) J^±T*^0^;i/Xi|@^ lnsJ^T©^T»U-1f^:^M 

a*u luffiinx^%©M^5-r >raoTiurd!jpx^tJOF ( 3asfcS^ 

^bbfcfg«^*sia^s^«^tpCT««*^"rsxs*ii^a N 

i/-ifinx^^o 

o © i/ — if tm& zmztitz \s-*??t*myt ltiui sspx*ri>u© i« t 
^*^-&t i/-if **R8*r-r *x i ~ 5 ©v^-rti^tiB®© v-ifspx 

gfc©l/-1fft»&ffij^^ 

MTli&S^ft^Mlff^ ^«l~5©V>rti^(cI3«©l/-ifiPX^ 
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So 

« l - l o ©v^f^ttBio i/-ifinx^o 

Ml-l l©V^^tL^t|B«©^-1f|]DX^ 0 

1 3 . mzmz.tt%.m±j37x*<sts, m&m i - 1 2 ©^-r *i*>£f3i»© 

l/-1ftJDX#&o 

1 4 . tuis#nxm«Hm^£^ M^jg i~i2 <D^-Ftifrizmm 

©V-ifSPX^^o 

1 5 . mmm^Mm.mt^mmim^ts, m^m 1-12 ©^ -m^ra 

ii©i/-lfipx^ 0 

1 6 . Huf3#nxft»&M2 tife b-if ^©Mtt^-rs, M^ig 1 - 
1 5©v^-rn^^iBig©i/— ifjnx^o 

tlTV^S^ lf^® 1-1 6©V^•rtl^{3fB«©^-ifi^X^o 

18. IWc^fclM^fctt, ^^J^w^t?-^?- 
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1 x 1 0 8 (W/cm2) L^-cfr-Dsvuzmtfi 1 us&TOgkftXls— tf# 

wmmmr axgaHm*.^ u-vmttmo 

g# 1 X 1 0 8 (W/cm2) i^XJlX^^JV^ifi 1 UsWT(D^i^U-^^ 

mmu mm&mttnvwm^fe^j >iz®^xmmzm®n(Dftmz%c.nm.w, 

20. m%m^.nmn\^ ?®msimmcDmm&&Bm$hx&t), 
nmwonmz \s-v%®myt&*^t>^^ m>m 1 ~ 1 9 ©^-rftfrfciefa 

^ »*S2 0IB«©l/-1fiPX^iSo 

2 3. 1 Wft©*H*©«jreiH3fe4 bfcl/-1f«©lblfi^*Jnxjt«fe«j<ort 
luiB2JPX^^t:i/-if3te*fiai*-rSii:fc«tDx 1MB 

mm ^ w > t *& o t tu iBSDx^f^tj © rtgp (3 &%=mm. c «t a w & 
^fsx^fit;?.^ i/— tfjnx^& 0 
24. 1 ^©*n*o*Rffl3te* tfe i/-if^©m^*iax^fei»0rt 

^fc^to^^^lz-if^O^M^^^I-^RCfifft^MBJax^tlOW^ 

iBW^^-r >fc:^&oT^fa&Dx^4&©fta5fc^ 5 y ^«^^tfM^ 
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2 5. 1 W©lfR^©*f Rfiift£ Ufc l/-f^0M^^iipiMi|©fi 
£5>f >fcJ&5«k-5fc N x l o 8 (W/cm* 

2 6. 1 W©*|R^©*f Ril^£ Ltz \s-V%®M%&*mJLftM.%»(Dn 
g|5{3^fc^^Ol/-if^©^R{i^^^«RCDSffl^MI3iPX^t;©^»f^ 
10 >tfco £ d It^fc^f:^ tf-^1<7-^jg# 1 x 1 0 8 (W/cm2 

2 7. Bul3HR^i^i±1iR*^©itM^T^^> MM 2 3-2 6©^ 
15 ThMzmm® l/-ifjpx^^ 0 

2 8. lufB1fR^©«R*^ l/4Mfe©^te^^fbt e tf)M1-^, 
Sf>^2 3-2 7©v^•r^^35p^IfB«©^— ifipx^So 

2 9 . iuiagmtc^TfMir §im 

l/2$l&mz£ Dl/— tf^©{g^^i»&9 0° ^^Hl^^-yrTs lufBJPX^ 
20 «rfc lx-if ^^TO-TSXg^Dix. §s 2 3-2 8 ©1^1* *ifrfcfB«© 1/ 

— MPX£& 0 

3 o . i5i3ascRffi«*^fia-rsxgft % 

!9IBiinx^«rt:i/-"lf^*fiiW-raxg*iijtSx M^oS 2 3 - 2 8 © 
25 VN-r^^|3tt©l^-ifSPX^ 0 

3 1. 1 J£W©«R*£0«rcM)te* bfe 1/— !f3fe0|g*;££fflx#£$&.0rt 
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x l o 8 (W/cm2) J^±t^§J;afc;i;i/XU-lf^^^1-§^^ 

mm-mm^fc? ^ > \z & o -ow* p -if %<Dm%& itmnm mm £ 
3 3 . mmmRmmm^mfc&vmmntzsvvx]s-vft®mft*v&9 o 

mm 1/ -if ft» t> titzJ VI/* \y -if ^©fiM^© [Si ^ ^px^tj 
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